Bone metastasis targeting: a novel approach to reach bone using Zoledronate anchored PLGA nanoparticle as carrier system loaded with Docetaxel.
In spite of good research in drug delivery, bone targeting remains largely unexplored. Even some of the bone diseases are seldom cured just because of poor distribution of drug at the bone site. Zoledronate (ZOL) having strong affinity towards bone and its utility in bone metastasis management makes it perfect ligand for bone targeting. Recent studies revealed that ZOL in combination with docetaxel showed significant synergism in the management of bone metastasis. From the results, it is clear that ZOL-conjugated PLGA nanoparticles (NPs) showed more cellular uptake than pegylated PLGA NPs with change in cellular uptake route. In vitro studies on MCF-7 and BO2 cell line revealed that ZOL anchored PLGA-PEG NPs showed enhanced cell cytotoxicity, increase in cell cycle arrest and more apoptotic activity. PLGA-PEG-ZOL NPs found to block mevalonate pathway and increase accumulation of apoptotic metabolites such as ApppI. In vivo animal studies using technetium-99m radiolabeling showed prolong blood circulation half-life, reduced liver uptake and significantly higher retention of ZOL tagged NPs at the bone site with enhanced tumor retention. Here, we can conclude that the targeting ability of ZOL enhanced by strong affinity to bone, enhanced endocytosis of ZOL anchored PLGA-PEG NPs.